The literature of atelectasis in pulmonary tuberculosis is both vast and controversial. In the past, attention has been drawn mainly to atelectasis of lung complicating artificial pneumothorax. With the decrease in this method of treatment, however, the problem of atelectasis has not disappeared. The association between bronchial obstruction and atelectasis was noted by both Gairdner (1851) and by Bastian (1871) , but the examples they observed were not tuberculous. The mechanism of this type of atelectasis has been very fully discussed by Pasteur (1908 Pasteur ( , 1914 , by Lee Lander (1936 , 1946 , and by Lee Lander and Maurice Davidson (1938a and b) . None of these observations, however, can be taken as necessarily applicable to atelectasis in pulmonary tuberculosis. Coryllos (1933) examined the question exhaustively. He considered that atelectasis was always due to bronchial obstruction and believed that obstruction of the bronchus with atelectasis invariably produced cavity closure unless the cavity wall was too rigid. That his concept is not entirely correct is shown in the first illustration he gives of atelectasis of the right upper lobe; after the induction of artificial pneumothorax the " atelectatic " upper lobe is clearly larger than the aerating lower lobe. The condition, therefore, is not one of true atelectasis. Moreover, his illustrations of stem cavities show a patent bronchus opening into the cavity and surrounding it is a ring of atelectasis. An explanation of this condition is offered in the ensuing section. Coryllos denied the existence of pressure atelectasis and considered that closure of cavities was always due to bronchial obstruction. Erwin (1939) Xalabarder (1949) and Hoffstaedt (1953) . They recognize that bronchial obstruction alone is not always responsible for the atelectasis of part of a lung, but suggest that it may be one of the stimuli that result in " reflex atelectasis."
The clinical aspects of this condition have been discussed by Sadler (1954) Coello (1951) and Coello and Nagley (1948), observing atelectatic areas through the thoracoscope, tried to distinguish two types of atelectasis -one relatively benign, the other dangerous and liable to lead to empyema. Similar conclusions are reached in the present paper, and a pathological basis suggested.
METHOD OF INVESTIGATION
An examination of specimens of lung or portions of lungs resected for pulmonary tuberculosis has been carried out since 1949. Each specimen is distended and fixed with formalin at such a pressure as to maintain it in its original life size. It is then embedded in gelatin, frozen, and sliced as a whole into sections 500 ,u thick in a coronal plane, sectioning as far as possible the whole specimen. At appropriate points through the blocks small pieces of tissue are removed for microscopic examination. The methods used throughout have been a modification of those of Gough and Wentworth (1949) . An examination is carried out of every section so that it is possible to build up the entire anatomy of the specimen. The bronchi are followed through the sections, and their relationship to cavities and other lesions is noted. A few representative sections are mounted. To this gross anatomical study is added a report of the histology, and then an attempt is made to correlate the picture presented with the radiographs and the clinical details of the patient before and after operation. In this way 125 specimens have so far been examined, and a preliminary attempt has been made to separate them into different clinical types of disease. This paper concerns those patients on whom a pre-operative diagnosis of atelectasis was made.
The resections in every one of these patients were carried out because clinically it was considered advisable to do so, and not because of any preconceived theory that resection should be done in every patient in whose lungs a patch of atelectasis was seen. To this extent only are the patients a selected group and it was inevitable that the selection was largely of those whose clinical course was not satisfactory.
ILLUSTRATIVE RECORDS
In the first group of patients, there was complete or almost complete stricture of a main bronchus. Most of the specimens in this group are whole lungs with stricture of a main bronchus, but there are a few in which a lobar bronchus only is involved, the interlobar fissure is complete, and atelectasis is limited to a lobe. All these specimens show gross bronchiectasis, and the alveolar tissue consists of an atelectatic rind around dilated bronchi filled with inspissated tuberculous pus. Fig. 1 is a section through a complete right lung. In this patient the right main bronchus was only 2 mm. in diameter at the carina, and radiographic examination showed that the right lung was non-aerating. The sputum occasionally contained tubercle bacilli and on two occasions a minor spread of disease to the left lung took place. On first sectioning the resected lung, all the spaces were filled with caseous material (some of it has dropped out in the mounted section). Microscopy showed the caseous masses to be contained by a layer of ciliated epithelium, that is, they are lying in greatly distended bronchi. The lung tissue remaining between the bronchi is fibrotic and the small foci in it well healed. Fig. 2 is a similar specimen which actually demonstrates the stricture. All the caseous contents have dropped out. Fig. 3 shows a left lung with atelectasis of the upper lobe only. The main bronchus was narrowed, but the upper lobe bronchus had disappeared completely. The upper lobe consists of dilated bronchi embedded in atelectatic fibrotic lung.
All these specimens show pathological features identical with a group of lungs diagnosed pre- group.bmj.com on November 6, 2017 -Published by http://thorax.bmj.com/ Downloaded from operatively as tuberculous bronchiectasis or destroyed lung. They differ only in the presence of a major bronchial stricture. In the group without a stricture the bronchi are largely empty and the pre-operative radiological appearance has suggested extensive bronchiectasis or cavitation and not atelectasis. In both types there is little evidence of active disease and the main danger to the patient appears to be due to the retention of caseous material or pus which might on occasion flood the healthy lung.
The second group of patients showed atelectatic lobes which contained large, patent cavities. The alveolar tissue forms the thick wall of the cavity. Fig. 4 is the radiograph of a young woman who had a cavity in the left upper lobe. An artificial pneumothorax produced atelectasis of the lobe which persisted even after the artificial pneumothorax was abandoned. In spite of total collapse of the lobe the cavity remained patent. Fig. 5 is a section of the removed lobe. The cavity is lined by cascous material and granulation tissue which extends irregularly into the surrounding atelectatic lung. There is almost no fibrosis and little localization of the disease. The cavity did not collapse with the lobe for the same reason that the cavities in a Gruyere cheese do not collapse-the caseous wall is too rigid. The lobar bronchus shows neither narrowing nor marked endobronchial disease.
The third group of patients were those showing only partial atelectasis of a lobe. Most of these were removed from under an artificial pneumothorax. It was in this group that a number of specimens diagnosed pre-operatively as atelectasis proved to have no collapse pf lung, but a solid mass of disease. These were naturally rejected from the series. In none of these specimens of partial atelectasis did the area collapsed correspond to a segment and in no instance was stricture of a segmental bronchus found. Fig. 6 is the tomograph of a patient whose pulmonary cavity closed while in a sanatorium and whose treatment included an artificial pneumothorax. As is shown in the radiograph a patch of atelectasis persisted in the left upper lobe. The clinician in charge was unhappy about this patient, not because of the radiological appearance, but because the clinical progress was unsatisfactory. The lobe was therefore resected. Fig. 7 is a section through the lobe; it shows two caseous nodules lying astride an intersegmental plane and surrounded by a mass of atelectatic lung. A section more anteriorly (Fig. 8) shows fusion of nodules and disease spreading into the atelectatic area. A photomicrograph (Fig. 9 ) of the caseous edge of Fig. 10 is a section of a lobe showing patchy atelectasis between solid nodules of disease; localization of the lesion is poor and incomplete. This specimen was removed from a patient whose radiograph showed areas of atelectasis after induction of an artificial pneumothorax. Fig. 11 is the radiograph of a patient with an artificial pneumothorax on the left side. Partial atelectasis of the upper lobe is present. Section of this lobe (Fig. 12) shows two areas which consist of caseous nodules embedded in atelectatic lung. The histological examination of these areas revealed actively spreading disease.
In the patient whose lung section is illustrated in Fig. 13 half of the upper lobe is atelectatic, lying compressed between irregularly fusing nodules of disease. The area corresponds to no segmental distribution.
In another patient, who developed an area of atelectasis under an artificial pneumothorax, the under an artificial pneumothorax. artificial pneumothorax was nevertheless maintained, and eventually an effusion formed. Lobectomy was later carried out, and the specimen (Fig. 14) shows the airless alveoli compressed between nodules of actively spreading disease. The next example illustrated (Fig. 15) had a pneumoperitoneum and phrenic crush before removal of the left lower lobe. The apical caseous mass has a rind of atelectatic lung around it and a similar small nodule near by-not in the apical segment-has a similar rind. There was no gross disease of the segmental bronchi.
DISCUSSION
All the specimens examined, including the examples described, seem to fall into one or other of two different pathological entities. On the one hand there are the destroyed lungs with bronchial stricture. What remains of the lung tissue is fibrotic and completely airless; it shows excellent healing, and these lungs are dangerous only when there is pent-up tuberculous material which may on occasion flood over and infect the opposite lung. In these patients the atelectasis is not in itself harmful. Fig. 16 is an attempt to illustrate this phenomenon diagrammatically. Here, atelectasis is a manifestation that the disease is still activelv infiltrating into surrounding lung.
A similar argument applies with regard to cavitating disease. If the cavity wall is thin and fibrotic it will at least diminish in proportion to the relaxation of the lung (Fig. 17) . On the other hand, if the disease is still actively infiltrating into and destroying alveolar tissue, the wall is rigid with caseous material and oedema, and it cannot relax. It is against this rigid lesion that the surrounding alveoli are compressed and become airless. (Fig. 18 , which represents this diagrammatically, should be compared with Fig. 5.) CONCLUSIONS 
